The present work was designed to identify the total flavonoids content and the individual fractions. Also, to investigate the effect of different levels of Psidium Guajava L., leaves (P.G.L., L.) on daily food intake, body weight gain and liver weight to body weight ratio in hepatotoxic rats. Serum lipid profile and liver function were also studied. Thirty male albino rats (Sprago Dawley Strain) were divided into two main groups. The first main group (n=6) was fed on basal diet (B.D.) and used as a control negative group. The second main group (24 rats) was subcutaneous injected with CCL4 in Paraffin oil (50% v/v 2 ml/kg bwt) twice a week for two weeks, to induce chronic damage in the liver. Then divided into four subgroups as the following: Group 1 received B.D. only as a positive control group. Groups 2, 3and 4 received B.D. containing different levels (3, 6 and 9%) P.G.L., leaves, respectively. Hepatotoxic rats which fed on B.D. supplemented with (9%) P.G.L.L. resulted the best improvement of nutritional value in addition to the percent of liver weight/body weight. The mean value of serum cholesterol, triglycerides, low density lipoprotein cholesterol (LDL-c), very low-density lipoprotein (VLDL-c), aspartate amino transferase (AST) and alanine amino transferase (ALT) decreased in groups treated with (3%, 6% and 9%) P.G.L., L. as compared to the positive control group, while high-density lipoprotein cholesterol (HDL-c) increased. The conclusion reached was that inclusion of P.G.L., L in some stable food as bakery may help to improve liver function in hepatotoxic disease. The antioxidant power content of Psidium Guajava L., Leaves is the bases for contribution of these actions.
INTRODUCTION
As the liver cleans all the blood, when a person takes in chemicals that can harm the body, the liver must take them out. One of the chief offenders to the body is medical drugs. All medical drugs that are put on the skin, inhaled, injected or swallowed find their way to the liver for processing. The most common liver pathway that breaks down drugs is P450 (Mumoli et al., 2006) . Liver toxicity is very common. Toxicity occurs when the liver becomes overloaded with toxins. These toxins can come from the diet, water, air, drugs, etc. It can also occur when drugs supplements interact with the P450 pathway has to kick them out they usually go into the liver for later processing, which can only occur when the P450 pathway isn't busy-this very rarely happens. When liver is toxic, it cannot process toxins as it used to (Nooman et al., 1997) .
Liver toxicity is reversible in most cases once the offending substance is removed. The liver is the only known organ in the body that has the ability to regenerate itself to full function again so long as 25% of the liver remains (Ronda Beluke and Chom., 2007) .
Acute and chronic liver diseases constitute a global concern, and medical treatments for these diseases are often difficult to handles and have limited efficiency (Lee et al., 2007) . Therefore, there has been considerable interest in the role of complementary and alternative medicine for the treatment of liver disease (Shen et al., 2009) .
Fruits have significant higher quality of phenol antioxidants than vegetables. Chen and Yen, (2007) demonstrated that although the contents of total phenolic compounds and flavonoids in guava leaf extracts were lower than that of aqueous rosemary extract, guava leaf extracts showed the strongest antioxidant activity in most of tested methods. This fact suggests that guava leaf extract are a good source of water soluble natural antioxidants. It contains a mixture of phenolic compounds such as gallic, quercetin, procatechuic acid. Chlorogenic acid, caffic acid, kampferol and ferulic acid, it could be estimated that the phenolic compounds present in the guava leaves played an important role in antioxidant activity, directly through the mechanism of reduction of oxidized intermediates in the chain reaction (Oh et al., 2004) . Chuanoi et al., (2009) reported that the extract from Psidium guajava, L. leaves contain important phyto-constituents mainlyu phenolic, flavonoids, carotenoids, terpenoid and triterpene. The major component of the antioxidant system in mammalian cells consists of three enzymes, namely, superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase. These enzymes work in concert to detoxify superoxide anion and hydrogen peroxidase in cells. Therefore, reducing oxidative stress may be an effective therapeutic strategy for preventing and treating hepatic fibrosis (Amin and Ghoneim, 2009 ).
The aim of this work was to investigate the effect of guava leaves (Psidium guajava, L.), leaves on rats exposed to chronic liver toxicity by carbon tetrachloride.
MATERIALS AND METHODS

Materials
Guava leaves (Psidium Guajava, L.) were obtained from a farm in Saudi Arabia. The leaves were cleaned and washed under tap water, dried by solar energy and then crushed to a fine powder. Chemicals: Casein, vitamins, minerals, cellulose and choline chloride were purchased from pharm and chem. Ind. Comp. Corn oil and corn starch were obtained from local market. Kits used to determine serum biochemical parameters were supplied by Human, Germany.
Chemical Analysis
Moisture, protein, fat, ash, crud fiber, polyphenols content in (Psidium Guajava L.) leaves were determined according to the method outlined in A.O. A.C. (1995) (P.G.L.L.) flavonoids was determined in (P.G.L.L.) according to the method of Price et al., (1978) . Phenolic compounds of (P.G.L.L.) samples were extracted according to the method outlined by Ben-Hammouda et al., (1995) and (Caporale et al., 1985) .
Experimental animals:
Thirty male albino rats of Sprago Dawley strain weighing 220+10g were obtained from the Laboratory of Animals Colony. Experimental Animals Design: Rats were housed in individual cages under hygienic laboratory conditions and were fed on basal diet adlibitum for one week for adaptation in the animal house.
The basal diet in the preliminary experiment consists of 14% casein (Protein > 85%), corn oil 4%, salt mixture 3.5%, vitamins mixture 1%, Choline chloride 0.25%, cellulose 5%, and (72.25%) corn starch (Reeves et al., 1993) .
The salt mixture and vitamin mixture were prepared according to (Hegsted et al., 1941 and Campbell, 1963) . After a period of adaptation on basal diet, rats were divided into two main groups. The first main group (6 rats) fed on basal diet (negative control group). The second main group: Forty two rats were subcutaneously injected with CcL 4 in paraffin oil (50% v/v 2 ml/kg bwt.) twice a week for two weeks, to induce chronic damage in the liver. These rats were divided into four subgroups. One of them (6 rats) was fed on basal died used as a positive control group. The other subgroups (3 subgroups were fed on basal diet containing different levels from(3,6 and 9%) (P.G.L.L.).
Body weight, food consumption were measured twice a week and total food intake of the experimental period (4 weeks) was calculated according to (Chapman et al., 1959) .
Biochemical Analysis of Serum:
At the end of experiment the rats were starved for 12 hr., and then Sacrificed under anaesthetized. Blood samples were collected from hepatic portal vein by the means of fine capillary glass tube according to (Schermer, 1967) .
Each blood sample was placed in a dry clean centrifuge tube, and then centrifuged for 10 minutes at 3000 round per minute to separate the serum. Serum was carefully separated into dry clean wasserman tubes by using a Pasteur pipette and kept frozen till analysis.
Total cholesterol was determined in serum according to the method described by (Allain et al., 1974) .
Triglycerides were determined in the serum according to the method described by (Trinder and Ann., 1969) .
Determination of serum HDL-c was according to the method described by Lopes Vitelia et al., (1977) . Serum VLDL-c and Serum LDL-c were determined according to Friedwald et al., (1972) , aspartate amino transferase (AST) and alanine amino transferase (ALT) (Ritman and Frankel, 1957) .
Statistical analysis: Statistical analysis was carried out using SAS, (2004) Users Guide. The results were expressed as mean + SD. Data were analyzed by one way analysis of Variance (ANOVA). The differences between means were tested for significance using least significant difference (LSD) test at P<0.05.
RESULTS AND DISCUSSION
Chemical Composition of Psidium Guajava L. Leaves:
Major chemical of fresh P.G.L.L. are presented in table (1). Results revealed that, moisture, ash, protein, fiber, carbohydrate and fat of Psidium Guajava L., leaves were (80,00, 1.22, 0.94, 3.14, 14.39 and 0.32%) respectively.
Also the data in table (1) show the contents Psidium Guajava L., Leaves from ascorbic acid, calcium, phosphorus and iron (30.49, 34.50 and 1.10 mg) respectively. These results revealed that ascorbic acid content of P.G.L. Leaves was (247.01). P.G.L.L. is characterized by the high content of ascorbic acid, calcium, phosphorus and iron which is the main constituent of P.G.L. Leaves.
Determination of Polyphenols and Flavonoids Compounds of Dried Psidium Guajava L., Leaves
The results in table 2 and 3 shows that total polyphenols and flavonoids of dried P.G.L.L. Results revealed that it represented 576.11 and 35.00 mg/100g dry matter. On the other hand, table (3) shows the identified phenolic compounds extracted from P.G.P.L.L. which fractionated using high performance liquid chromatography. In our study, we could identify seven phenolic compounds in P.G.L., Leaves. Because of the available standard phenolic compounds. The phenolic compounds identified in P.G.L., leaves were gallic acid, progallic, catechin, protochatchioc, furan, ferulic acid and quercetin are presented in leaves respectively.
In this respect Gutierrez et al., (2008) confirmed that Psidium Guajava as well as leaves contain important phyto-constituents mainly phenolic, flavonoid, carotenoids, terpenoid and triterpene. Dietary polyphenols represent a group of secondary metabolites which widely occur. They are mostly dereivatives, and or isomers of flavones, isoflavones, flavonols, catechins and phenolic acids. Dietary polyphenols exhibit many biologically significant functions, such as protection against oxidative stress and degenerative diseases. Experimental data indicate that most of these biological actions can be attributed to their intrinsic antioxidant capabilities (Han et al., 2007) .
Biological Effect of (Psidium Guajava L.) Leaves on Daily Food Intake, Body Weight Gain % and Liver weight/body weight % in Hepatotoxic Rats:
The effect of P.G.L. Leaves on the daily food intake (F.I.), body weight gain % (B.W.G.%) and liver weight/body weight in non-hepatotoxic and hepatotoxic rats. Results are presented in table (4). As shown that the mean value + of daily F.I. (g/day) for negative control (non-hepatotoxic rats) fed on B.D. only, hepatotoxic group fed on B.D. plus 3%, 6% or 9% P.G.L.L. were increase in daily food intake as compared to rats in control positive group (hepatotoxic rats) which fed the B.D. only. In contrast, results showed that there is an increase in daily F.I. for the negative group (non-hepatotoxic) which fed on B.D. only as compared to positive group fed on B.D. only. The reduction in food intake for (+ve) group could be possibly explained by the toxic effect of CcL 4 . In this respect Cokamoto et al., (2001) suggested that the oral administration of a low dose of carbon tetrachloride to rats reduced food intake at 24 h with a minimal effect on plasma alanine aminotransferase activity.
Our results revealed that diet supplemented with 6 or 9%, P.G.L.L. showed significantly increased F.I. and B.W.G.% as compared to the other positive groups fed on B.D only.
Concerning liver weight/body weight% results showed that hepatotoxic groups which fed on B.D. only (positive control and hepatotoxic groups which treated with different levels of P.G.L. leaves showed significant decrease in the relative weight of the liver as compared to the control (+ve) group. The best results recorded by group which fed on B.D. supplemented with P.G.L. leaves at level 9%.
In this concern (Boyd- Kimball et al., 2005) reported that polyphenolic compounds that are widely distributed in fruits and vegetables exhibit a wide variety of health protective properties such as free radical scavenging, metal chelation.
Effect of Psidium Guajava L. Leaves on Lipid Fractions:
Effect of P.G.L.L. on serum total cholesterol (TC) triglycerides (TG) , high density lipoprotein cholesterol (HDL-c), Low density lipoprotein cholesterol (LDL-c) and very low density lipoprotein cholesterol (VLDL-c) in hepatotoxic rats are presented in table (5), results revealed that the values of serum (TC) and (TG) significantly increased (P<0.05) for positive control (hepatotoxic group), as compared to negative control group. Concerning the mean value of serum HDL-c it could be noticed that the positive control group exhibited a markedly significant decrease as compared to the negative control group. These actions may be related to the action of CCL 4 . Carbon tetracholoride is a highly toxic chemical again. The toxic effects of CCL4 on liver have been known for several years which cause an increase oxidative state (Dianzani, 1991) .
Our results revealed that, addition of P.G.L.L. (3, 6 and 9%0 to the B.D. resulted in a significant (P<0.05) reduction in the mean values of serum (TC, TG, LDL-c and VLDL-c) as compared to the (+ve) control group. On the other side, all treated groups with different levels of P.G.L.L. showed significantly increased (P<0.05) in the level of serum HDL-c, as compared to the positive control group which fed only on the B.D.
In this respect, El-Demerdash et al., (2005) cleared that, abnormally high levels of free radicals and the stimulation decline of antioxidant defense mechanism may lead to the damage of cellular organelles and enzymes, increased lipid peroxidation, free radicals generated in-vivo, including reactive oxygen species, are responsible for the oxidative damage to lipid, protein, deoxyribonucleic acid (DNA) and small molecules (Ajila and Prasada, 2008) .
Our results indicated that P.G.L.L. contained high level of total phenolic compounds. The potent antioxidant activity of phynolic compounds may be related to its action as scavenger and inhibitors of lipid peroxidation (Karaca et al., 2006) .
Effect of Psidium Guajava L., Leaves on Liver Enzymes in Hepatotoxic Rats:
Results in table (6) illustrate the effect of P.G.L.L. on the levels of serum aspartate aminotransferase (AST), alanine aminotransferase (ALT). Results revealed that, the levels of AST and ALT increased significantly in the positive control group which fed only on B.D., as compared to the negative control group. In this respect Sallie et al., (1991) demonstrated that the rise in levels of serum AST and ALT has been attributed to the damaged structural integrity of the liver, because these enzymes are cytoplasmic in location and released into circulation after cellular damages.
Feeding hepatotoxic rats B.D. supplemented with P.G.L.L. at levels (3, 6 and 8%) lead to a significant decrease (P<0.05) in the levels of AST and ALT as compared to the positive control group. The best decrease in serum level of AST and ALT were recorded by hepatotoxic group which fed on B.D. supplemented with 9% Psidium Guajava L. Leaves.
In this concern Roy et al., (2006) indicated that Guava leaves extract was found to possess helpatoprotective activities.
In conclusion, Psidium Guajava leaves contain considerable number and high amount of healthy compounds namely polyphenols and flavonoids, which act as antioxidant, that can be of help for treatment of hepatotoxic and disturbed lipid pattern, further studies are needed to fortification of some staple foods with Psidium Guajava L., leaves, should be taken in to consideration to produce a protective high nutritive value food for hepatotoxic patients. Values are expressed as mean + S.D. n= 6 rats. Significant at P<0.05 using one way ANOVA test values which have different letters differ significantly, while those which have similar or partially are non-significant. 
